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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymeric electrolyte varnish and a 
polymeric electrolyte with high productivity without discharging an organic 
solvent so as not to have adverse effect on work environment, a composite 
electrode with low interface resistance, a polymeric electrolyte element and the 
composite electrode with high productivity and excellent film thickness uniformity 
without discharging the organic solvent so as not to have adverse effect on work 
environment, and an electrochemical device with excellent adhesive property 
between the polymeric electrolyte and the electrode. 

SOLUTION: This polymeric electrolyte varnish comprises (A) a polymeric 
solution synthesized in an electrolyte solvent and (B) electrolytic salt. The 



polymeric electrolyte is formed by cross-linking the polymeric electrolyte varnish. 
The composite electrode is formed by cross-linking the polymeric electrolyte 
varnish on a negative electrode material or a positive electrode material. The 
polymeric electrolyte element is formed by applying and cross-linking the 
polymeric electrolyte varnish on a support body. The composite electrode is 
formed by laminating the polymeric electrolyte element on the negative electrode 
material or the positive electrode material so that the polymeric electrolyte side 
comes in close contact. The electrochemical device has the polymeric 
electrolyte. 
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CLAIMS 
[Claim(s)] 

[Claim 1] (A) The polyelectrolyte varnish which comes to contain the solution and 

(B) electrolyte salt of a macromolecule which were compounded in the 
electrolytic-solution solvent. 

[Claim 2] The polyelectrolyte varnish according to claim 1 which comes to 
contain the polymerization nature compound which furthermore has one or more 

(C) ethylene nature unsaturated bonds in intramolecular. 



[Claim 3] The polyelectrolyte varnish according to claim 1 or 2 whose 

electrolytic-solution solvent is ethylene carbonate, propylene carbonate, 

gamma-butyrolactone, dimethyl carbonate, or diethyl carbonate. 

[Claim 4] The polyelectrolyte varnish according to claim 1, 2, or 3 whose 

electrolyte salt is LiCI04, LiBF4, LiPF6, or UN (CF3S02)2. 

[Claim 5] The polyelectrolyte varnish according to claim 1, 2, 3, or 4 whose 

weight average molecular weight of a macromolecule is 10,000-3,000,000. 

[Claim 6] The polyelectrolyte varnish according to claim 1, 2, 3, 4, or 5 which 

furthermore contains a photopolymerization initiator or a thermal polymerization 

initiator. 

[Claim 7] The polyelectrolyte which comes to construct a bridge in a 
polyelectrolyte varnish according to claim 1 , 2, 3, 4, 5, or 6. 
[Claim 8] The composite electrode which comes to construct a bridge on 
negative-electrode material or positive-electrode material in a polyelectrolyte 
varnish according to claim 1, 2, 3, 4, 5, or 6. 

[Claim 9] The polyelectrolyte element which applies a polyelectrolyte varnish 
according to claim 1,2,3, 4, 5, or 6 on a base material, and comes to construct a 
bridge. 

[Claim 10] The composite electrode which comes to carry out a laminating as a 
polyelectrolyte side sticks a polyelectrolyte element according to claim 9 on 



negative-electrode material or positive-electrode material. 

[Claim 11] The electrochemical device which has a polyelectrolyte according to 
claim 7. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polyelectrolyte which used a 
polyelectrolyte varnish and this, a composite electrode, a polyelectrolyte element, 
or an electrochemical device. 
[0002] 

[Description of the Prior Art] since the high voltage beyond 3V is obtained and 
recent years and a lithium secondary battery are a light weight and high capacity 
— electronic equipment, such as a cellular phone and a personal computer, — 
use — now, it is. The gestalt into which the electrolyte which melted the 
electrolyte salt to the solvent was infiltrated is used for the porosity 
macromolecule separator which has a through tube as an ionic migration object 
between a positive electrode and a negative electrode, and this lithium 



secondary battery is packed by the profound metal vessel in the whole cell 
structure in order to prevent exsorption of an electrolyte. 

[0003] On the other hand, it is expected from thin-film-izing, laminating formation 
and simplification of a package, and lightweight-ization while the dependability of 
a cell and its safety improve, since the solid state battery which constituted the 
solid electrolyte as an ionic migration medium does not have a liquid spill. It is 
expected that the solid polymer electrolyte especially using an ion conductivity 
high molecular compound has desirable properties — interface maintenance 
which followed in footsteps of the volume change by laminating structure 
formation with a cell and ion occlusion emission of an electrode since it had 
processing flexibility can be performed. 

[0004] As an attempt of such a giant-molecule solid electrolyte, since the 
alkali-metal salt complex of polyethylene oxide was reported to British Polymer 
Journal, 7, and p319 (1975) by P.V.Wright, the solid polymer electrolytes using a 
polyacrylonitrile, polyvinylidene fluoride, polyphosphazene, a polysiloxane, etc. 
including polyalkylene ether system ingredients, such as polyethylene glucohol 
and a polypropylene glycol, have been studied. 

[0005] However, compared with the case where the electrolytic solution which 
consists of an organic solvent is used, a charge and discharge current 
consistency is limited and the cell constituted using the solid polymer electrolyte 



has technical problems, like electric capacity is small. It can be guessed that the 
reason is because it is large compared with the electrolytic solution with which 
the own bulk resistor of a giant-molecule solid electrolyte consists of an organic 
solvent and the interfacial resistance in the interface of a solid polymer 
electrolyte and an electrode material is large. 

[0006] Therefore, the attempt which is going to raise ionic conductivity by making 
the condition more near the electrolytic solution form is proposed variously. For 
example, the thing which made the U.S. Pat. No. 5296318 specification contain 
a solvent in large quantities in a giant molecule has the in-between property of a 
liquid and a solid-state as a hybrid electrolyte, and it is indicated that high ionic 
conductivity can be obtained. 

[0007] However, since it forms by removing a liquid solvent after there is a 
problem that the configuration maintenance nature to external force, i.e., a 
mechanical strength, is spoiled and this polyelectrolyte applies the solution of a 
macromolecule, although the polyelectrolyte mentioned above was only able to 
raise ion conductivity, the discharged organic solvent may have a bad influence 
on work environment. 

[0008] On the other hand, although it has a publication of producing a 
polyelectrolyte after compounding a polymer to JP,1 1-149823,A in an organic 
solvent, taking out only polymer solid content and dissolving in the electrolytic 



solution again, the organic solvent discharged since it had the process which 
removes a synthetic solvent once may have a bad influence on work 
environment. Moreover, the problem that time amount until it produces a 
polyelectrolyte becomes long, and productivity serves as cost quantity bad 
arises. 
[0009] 

[Problem(s) to be Solved by the Invention] Invention claim 1 and given in two 
offers the polyelectrolyte varnish which productivity is high, does not discharge 
an organic solvent and does not have a bad influence on work environment, it is 
suitable for thin-film-izing of an electrochemical device, laminating formation, 
simplification, and lightweight-izing, and the dimensional accuracy of a package 
is excellent. In addition to an effect of the invention according to claim 1 or 2, 
invention according to claim 3 offers the polyelectrolyte varnish in which ion 
conductivity is further excellent. 

[0010] In addition to an effect of the invention according to claim 1, 2, or 3, 
invention according to claim 4 offers the polyelectrolyte varnish in which ion 
conductivity is further excellent. In addition to an effect of the invention according 
to claim 1, 2, 3, or 4, invention according to claim 5 offers the polyelectrolyte 
varnish in which a mechanical strength is further excellent. In addition to an 
effect of the invention according to claim 1, 2, 3, 4, or 5, invention according to 



claim 6 offers the polyelectrolyte varnish which is further excellent in a 
mechanical strength. 

[001 1] Invention according to claim 7 offers the polyelectrolyte which productivity 
is high, does not discharge an organic solvent and does not have a bad 
influence on work environment, it is suitable for thin-film-izing of an 
electrochemical device, laminating formation, simplification, and lightweight-izing, 
and the dimensional accuracy of a package is excellent. Interfacial resistance 
offers a low composite electrode, invention according to claim 8 is suitable for 
thin-film-izing of an electrochemical device, laminating formation, simplification, 
and lightweight-izing, and the dimensional accuracy of a package is excellent. 
Invention according to claim 9 has high productivity, does not discharge an 
organic solvent, and does not have a bad influence on work environment, but 
offers the polyelectrolyte element in which thickness homogeneity is excellent, it 
is suitable for thin-film-izing of an electrochemical device, laminating formation, 
simplification, and lightweight-izing, and the dimensional accuracy of a package 
is excellent. 

[0012] Invention according to claim 10 has high productivity, does not discharge 
an organic solvent, and does not have a bad influence on work environment, but 
offers the composite electrode in which thickness homogeneity is excellent, it is 
suitable for thin-film-izing of an electrochemical device, laminating formation, 



simplification, and lightweight-izing, and the dimensional accuracy of a package 
is excellent. Invention according to claim 11 has high productivity, does not 
discharge an organic solvent, and does not have a bad influence on work 
environment, but offers the electrochemical device in which ion conductivity, a 
mechanical strength, thickness homogeneity, and the adhesive property of a 
polyelectrolyte and an electrode are excellent. 
[0013] 

[Means for Solving the Problem] This invention relates to the polyelectrolyte 
varnish which comes to contain the solution and (B) electrolyte salt of a 
macromolecule which were compounded in (A) electrolytic-solution solvent. 
Moreover, this invention relates to said polyelectrolyte varnish which comes to 
contain the polymerization nature compound which has one or more (C) 
ethylene nature unsaturated bonds in intramolecular further. Moreover, this 
invention relates to said polyelectrolyte varnish whose electrolytic-solution 
solvent is ethylene carbonate, propylene carbonate, gamma-butyrolactone, 
dimethyl carbonate, or diethyl carbonate. 

[0014] Moreover, this invention relates to said polyelectrolyte varnish whose 
electrolyte salt is LiCI04, LiBF4, LiPF6, or LiN (CF3S02)2. Moreover, this 
invention relates to said polyelectrolyte varnish whose weight average molecular 
weight of a macromolecule is 10,000-3,000,000. Moreover, this invention relates 



to said polyelectrolyte varnish which contains a photopolymerization initiator or a 
thermal polymerization initiator further. 

[0015] Moreover, this invention relates to the polyelectrolyte which comes to 
construct a bridge in said polyelectrolyte varnish. Moreover, this invention 
relates said polyelectrolyte varnish to the composite electrode which comes to 
construct a bridge on negative-electrode material or positive-electrode material. 
Moreover, this invention relates to the polyelectrolyte element which applies said 
polyelectrolyte varnish on a base material, and comes to construct a bridge. 
[0016] Moreover, this invention relates to the composite electrode which comes 
to carry out a laminating, as a polyelectrolyte side sticks said polyelectrolyte 
element on negative-electrode material or positive-electrode material. Moreover, 
this invention relates to the electrochemical device which has said 
polyelectrolyte. 
[0017] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. In 
addition, the acrylic acid in this invention (meta) means an acrylic acid and the 
methacrylic acid corresponding to it, acrylate (meta) means acrylate and the 
methacrylate corresponding to it, and an acryloyl (meta) radical means an 
acryloyl radical and the methacryloyl radical corresponding to it. 
[0018] The polyelectrolyte varnish of this invention comes to contain the solution 



and (B) electrolyte salt of a macromolecule which were compounded in (A) 
electrolytic-solution solvent. 

[0019] If stable thermally and electrochemically as said electrolytic-solution 
solvent, there will be especially no limit, for example, lactone compounds, such 
as ether compounds, such as carbonate compounds, such as ethylene 
carbonate, propylene carbonate, dimethyl carbonate, diethyl carbonate, and 
methylethyl carbonate, a tetrahydrofuran, dioxane, dimethoxyethane, and 
polyethylene oxide, a butyrolactone, and PUROPIRO lactone, etc. will be 
mentioned. These are independent or are used combining two or more kinds. 
[0020] As said macromolecule, if obtained from the usual macromolecule 
composition, there will be especially no limit and the copolymer of the ion 
conductivity macromolecules, such as a copolymer of high acid-number alkyd 
resin, polyethylene oxide, polypropylene oxide, ethyleneoxide, and propylene 
oxide, the polyvinylidene fluoride, vinylidene fluoride, and hexafluoropropylene 
which denaturalized with acrylic resin, an epoxy resin, a polyamide acid, 
polyurethane, polycarbonate diol, and unsaturated fatty acid, a styrene 
butadiene system latex, a Teflon system latex, etc. will be mentioned. These are 
independent or are used combining two or more kinds. 

[0021] As said acrylic resin, the resin which copolymerized an acrylic acid (meta) 
and (meta) acrylic ester as an indispensable component is mentioned. 



[0022] As the above-mentioned (meta) acrylic ester, for example Methyl (meta) 
acrylate, Ethyl (meta) acrylate, isopropyl (meta) acrylate, n-butyl (meta) acrylate, 
isobutyl (meta) acrylate, n-hexyl (meta) acrylate, n-octyl (meta) acrylate, 
2-ethylhexyl (meta) acrylate, n-DESHIRU (meta) acrylate, Cyclohexyl (meta) 
acrylate, 2-hydroxy ethyl (meta) acrylate, metaglycidyl acrylate (meta), 
acrylic-acid (meta) oligo ethylene oxide, acrylic-acid (meta) oligo propylene 
oxide, acrylonitrile (meta), etc. are mentioned. These are independent or are 
used combining two or more kinds. 

[0023] (Meta) As components other than an acrylic acid and (meta) acrylic ester, 
styrene, a vinyl chloride, etc. are mentioned, for example. 

[0024] Composition of said acrylic resin can obtain said component according to 
general solution polymerization using polymerization initiators, such as 
azobisisobutyronitril, azobis dimethylvaleronitrile, and a benzoyl peroxide, in a 
solvent. Moreover, acrylic ester (meta) may be made to react to the acrylic resin 
which has a glycidyl group, and an acryloyl (meta) radical may be made to 
contain in resin. 

[0025] The phenoxy resin which has the aromatic series system epoxy resin or 
the hydroxyl group of the 2nd class which has at least two or more the epoxy 
groups and the phenolic hydroxyl groups of novolak epoxy resins, such as an 
OKUSO cresol novolak mold epoxy resin, a phenol novolak mold epoxy resin, 



and a halogenation phenol novolak mold epoxy resin, tris-(hydroxyphenyl) 
methane triglycidyl ether, tetraglycidyl ether -4, and 4-diamino phenylmethane 
as said epoxy resin, for example is mentioned. These are independent or are 
used combining two or more kinds. 

[0026] The above-mentioned novolak mold epoxy resin can make 
epichlorohydrin able to react to the phenolic hydroxyl group of the novolak mold 
resin which for example, OKUSO cresol, a phenol, a halogenation phenol, etc. 
and an aldehyde are made to react to the bottom of existence of an acid catalyst, 
and is obtained under existence of alkali, and can be obtained. Moreover, 
unsaturated carboxylic acid may be made to react to the epoxy group or 
hydroxyl group of the above-mentioned isolation among an epoxy resin 
depending on the case, and an acryloyl (meta) radical may be made to contain in 
resin. 

[0027] As the above-mentioned unsaturated carboxylic acid, an acrylic acid 
(meta), beta-furil acrylic acid, beta-styryl acrylic acid, alpha-cyano cinnamic acid, 
a cinnamic acid, oleic acid, linolic acid, and the Reno Laing acid are mentioned, 
for example. These are independent or are used combining two or more kinds. 
[0028] Said polyamide acid can be obtained by carrying out the ring breakage 
polyaddition reaction of an acid component and diamines, such as 
tetracarboxylic dianhydride, in a solvent. 



[0029] As the above-mentioned tetracarboxylic dianhydride, for example 
Pyromellitic acid 2 anhydride, 3, 3\ 4, and 4'-benzophenone tetracarboxylic 
dianhydride, 3, 3', 4, and 4'-biphenyl tetracarboxylic dianhydride, 1, 2, 5, 
6-naphthalene tetracarboxylic dianhydride, 2, 3 and 6, 7-naphthalene 
tetra-KARUPON acid 2 anhydride, 2, 3, 5, 6-pyridine tetracarboxylic dianhydride, 
1, 4 and 5, 8-naphthalene tetracarboxylic dianhydride, 3, 4, 1-0-perylene 
tetracarboxylic dianhydride, a sulfo NIRUJI phthalic-acid anhydride, m-terphenyl 
-3, 3\ 4, and ^-tetracarboxylic dianhydride, p-terphenyl -3, 3\ 4, and 
4'-tetracarboxylic dianhydride, 1, 1, 1, 3, 3, and 3-hexafluoro - 2 and 2-bis(2, 
3-dicarboxy phenyl) propane 2 anhydride, 1, 1, 1, 3, 3, and 3-hexafluoro - 2 and 

2- bis(3, 4-dicarboxy phenyl) propane 2 anhydride, 2 and 2-bis(2, 3-dicarboxy 
phenyl) propane 2 anhydride, 2 and 2-bis(3, 4-dicarboxy phenyl) propane 2 
anhydride, 2 and 2-screw {4 and phenyl (2, 3-dicarboxy phenoxy)} propane 2 
anhydride, 2 and 2-screw {4 and phenyl (3, 4-dicarboxy phenoxy)} propane 2 
anhydride, 1, 1, 1, 3, 3, and 3-hexafluoro - 2 and 2-screw {4-(2, 

3- JIKARUPOKISHI phenoxy) phenyl propane 2 anhydride, 1, 1, 1, 3, 3, and 
3-hexafluoro - 2 and 2-screw {4-(3, 4-JIKARUPOKISHI phenoxy) phenyl 
propane 2 anhydride, 1, 3-screw (3, 4-dicarboxy phenyl) - 1, 1, 3, and 
3-tetramethyl disiloxane 2 anhydride etc. is mentioned. These are independent 
or are used combining two or more kinds. 



[0030] As for the amount of said tetracarboxylic dianhydride used, it is desirable 
that it is the amount to which the translucency of the polyamide acid obtained 
does not fall, and it is desirable to use it in the amount not more than acid whole 
component 80 mol %. 

[0031] As said diamine, although there is especially no limit, 4 and 4'-diamino 
diphenyl ether, 2, 4 , -diamino diphenyl ether, 3, 4'-diamino diphenyl ether, 3, and 
3'-diamino diphenyl ether, 4, and 4'-diamino diphenyl sulfone, 3, and 3'-diamino 
diphenyl sulfone and a meta-phenylenediamine are mentioned preferably, for 
example. These are independent or are used combining two or more kinds. 
[0032] Although there will be especially no limit as said polyurethane if obtained 
from composition of usual polyurethane, it is obtained by the reaction of the 
compound which has at least two hydroxyl groups in intramolecular, and the 
compound which has at least two isocyanates in intramolecular, for example. 
[0033] From the standpoint which the polycarbonate diol which ethylene glycol, a 
diethylene glycol, 1, 2-propylene glycol, 1, 3-propylene glycol, 1,3-butanediol, 
1 ,4-butanediol, 2, 3-butanediol, 1,6-hexanediol, neopentyl glycol, a glycerol, 
trimethylol propane, and a carbonate radical contained is mentioned to the 
above-mentioned intramolecular as a compound which has at least two hydroxyl 
groups, for example, and is given to a polyelectrolyte the degree of film strength, 
polycarbonate diol is desirable. 



[0034] As the above-mentioned polycarbonate diol, it is the trade name 
PLACCEL by Daicel Chemical Industries, Ltd., for example. CD series etc. is 
mentioned and CD-205, CD-208, CD-210, CD-220, CD-205PL, CD-208PL, 
CD-210PL, CD-220PL, CD-205HL, CD-208HL, CD-210HL, CD-220HL, etc. are 
mentioned by a form and description. 

[0035] As a compound which has at least two isocyanates in said intramolecular, 
they are hexamethylene di-isocyanate, 2, 4-tolylene diisocyanate, methylenebis 
(4-phenyl isocyanate), xylylene diisocyanate, and 3-isocyanate methyl, for 
example. - 3, 5, and 5-trimethyl cyclohexyl isocyanate etc. is mentioned. 
[0036] Moreover, metallic oxides, such as dilauric acid dibutyltin (II), octylic acid 
tin (II), and naphthenic-acid lead, etc. may be added as a catalyst in the case of 
composition of polyurethane. 

[0037] As for the weight average molecular weight of said macromolecule, it is 
desirable that it is 10,000-3,000,000, and it is more desirable that it is 
11,000-2,000,000. There is an inclination to apply if there is an inclination for 
membrane formation nature to get worse and this weight average molecular 
weight exceeds 3,000,000, since crawling occurs less than in 10,000 at the time 
of spreading to a base material and air bubbles enter, and for nonuniformity to 
occur, and for thickness homogeneity to get worse. In addition, the weight 
average molecular weight in this invention is measured with gel permeation 



chromatography (GPC), and is converted by the calibration curve using standard 
polystyrene. 

[0038] As the electrolyte salt (aforementioned [ B ]), an inorganic acid, an 
organic acid, mineral salt, organic salt, etc. are mentioned, for example. 
[0039] As the above-mentioned inorganic acid and mineral salt, the mineral salt 
which neutralizes inorganic acids, such as tetrafluoroboric acid, hexa 
fluorophosphoric acid, perchloric acid, a hexafluoro arsenic acid, a nitric acid, a 
sulfuric acid, a phosphoric acid, fluoric acid, a hydrochloric acid, a hydrobromic 
acid, and a hydroiodic acid, and these inorganic acids, and is acquired is 
mentioned, for example. These are independent or are used combining two or 
more kinds. 

[0040] As said organic acid and organic salt, for example Trifluoro 
methansulfonic acid, A heptafluoro propyl sulfonic acid, bis(trifluoromethane 
sulfonyl) imido acid, An acetic acid, trifluoroacetic acid, a propionic acid, 
benzenesulfonic acid, toluenesulfonic acid, n-hexane sulfonic acid, n-octyl 
sulfonic acid, a dodecyl sulfonic acid, A cetyl sulfonic acid, 
4-dodecylbenzenesulfonic acid, a camphor sulfonic acid, The Pori (vinyl) 
sulfonic acid, a dinonyl naphthalene sulfonic acid, a naphthalene sulfonic acid, 
p-chlorobenzene sulfonic acid, phenolsulfonic acid, a phenol disulfon acid, A 
trichlorobenzene sulfonic acid, a 4-nitrotoluene-2-sulfonic acid, Sulfonated 



polystyrene, sulfonation polyethylene, 2-sulfobenzonic acid, 3-nitrobenzene 
sulfonic acid, 4-octyl benzenesulfonic acid, 2-methyl-5-isopropyl 
benzenesulfonic acid, a sulfo succinic acid, The organic salt which neutralizes 
organic acids, such as a sulfo glutaric acid, a sulfo adipic acid, a sulfo pimelic 
acid, a sulfo suberic acid, a sulfo azelaic acid, a sulfo sebacic acid, and 
2-sulfo-3-methylethyl dicarboxylic acid, and these organic acids, and is acquired 
is mentioned. These are independent or are used combining two or more kinds. 
[0041] Moreover, as a cation of salt type electrolyte compounds, such as mineral 
salt and organic salt, alkali metal, alkaline earth metal, transition metals, a rare 
earth metal, etc. are mentioned, for example. These are independent or are 
used combining two or more kinds. 

[0042] When desirable classes differ depending on the application to be used 
and it manufactures a lithium cell using the polyelectrolyte varnish of this 
invention, as for the above-mentioned cation, it is desirable to use lithium salt for 
example, as an electrolyte salt to add. When using as a lithium cell especially, it 
is required to have a large potential window, and it is desirable that it is stable 
lithium salt electrochemically as an electrolyte salt, for example, it is more 
desirable that they are LiCI04, LiBF4, LiPF6, LiAsF6, UCF3S03, UC4F9S03, or 
UN (CF3S02)2. 

[0043] As a polymerization nature compound which has the one or more 



ethylene nature unsaturated bonds (aforementioned [ C ]) in intramolecular If a 
radical polymerization is carried out with an optical exposure, electron beam 
irradiation, or heating, there will be especially no limit. To polyhydric alcohol 
(what denaturalized by ethylene oxide or propylene oxide may be used), for 
example, alpha, the compound (TORIMECHI roll pro pansy (meta) acrylate — ) 
which adds beta-unsaturated carboxylic acid and is obtained Ethylene oxide 
denaturation TORIMECHI roll pro pantry (meta) acrylate, Tetra-methylol 
METANTORI (meta) acrylate, tetramethylolmethane tetrapod (meta) acrylate, 
Dipentaerythritol PENTA (meta) acrylate, dipentaerythritol hexa (meta) acrylate, 
Pori ethylene glycol di(metha)acrylate, Pori propyleneglycol di(meth) acrylate, A 
2 and 2-bis[4-(methacryloxydiethoxy) phenyl] propane, A 2 and 
2-bis[4-(meta-chestnut ROKISHI poly ethoxy) phenyl] propane etc., the 
compound (a trimethylolpropane-triglycidyl-ether thoria chestnut rate — ) which 
adds alpha and beta-unsaturated carboxylic acid to a glycidyl group content 
compound, and is obtained Bisphenol A diglycidyl ETERUJI (meta) acrylate etc., 
The ester compound obtained from the matter (beta-hydroxyethyl (meta) 
acrylate etc.) which has polyvalent carboxylic acid (phthalic anhydride etc.), a 
hydroxy! group, and an ethylene nature partial saturation radical, a URETANJI 
(meta) acrylate compound with an urethane frame, etc. are mentioned. These 
are independent or are used combining two or more kinds. 



[0044] As for the amount of the solution used of the macromolecule 
compounded in the electrolytic-solution solvent (aforementioned [ A ]), it is 
desirable that it is the 3-100 weight section to the total amount 100 weight 
section of (A) and (C), and it is more desirable that it is the 5-100 weight section. 
There is an inclination for a membranous mechanical strength to become [ this 
amount used ] weak under in 3 weight sections. 

[0045] As for the amount of the electrolyte salt used (aforementioned [ B ]), it is 
desirable that it is the 0.1 - 180 weight section to the total amount 100 weight 
section of (A) and (C), and it is more desirable that it is the 0.2 - 200 weight 
section. When this amount used of ion conductivity is not enough in under the 
0.1 weight section, there is an inclination for the charge-and-discharge capacity 
as a cell to fall and the 200 weight sections are exceeded, it is in the inclination 
for the mechanical strength of a polyelectrolyte to fall. 

[0046] As for the amount of the polymerization nature compound used which has 
the one or more ethylene nature unsaturated bonds (aforementioned [ C ]) in 
intramolecular, it is desirable that it is 0 - 97 weight section to the total amount 
100 weight section of (A) and (C), and it is more desirable that it is 0 - 95 weight 
section. When this amount used exceeds 97 weight sections, there is an 
inclination for the film to become weak. 

[0047] On the polyelectrolyte varnish of this invention, a photopolymerization 



initiator or a thermal polymerization initiator may be added if needed. 
[0048] As the above-mentioned photopolymerization initiator, it is benzophenone, 
N, and N'-tetramethyl, for example. - 4 and 4'-diamino benzophenone, A 
4-methoxy-4 , -dimethylamino benzophenone, 2-ethyl anthraquinone, A 
phenanthrene quinone, 1 -hydroxy cyclohexyl phenyl ketone, 2 and 2-dimethoxy 
-1, 2-bibenzyl-1-ON, 2-methyl-1-[4-(methylthio) phenyl]-2-morpholinopropanone 
-1, 2-benzyl-2-dimethylamino -1 -(4-morpholino phenyl)- Aromatic ketone of 
butanone-1 grade, The benzoin ether, such as benzoin methyl ether, benzoin 
ethyl ether, and benzoin phenyl ether, Benzoins, such as a methyl benzoin and 
an ethyl benzoin, 2-(o-chlorophenyl)-4, 5-diphenyl imidazole dimer, 
2-(o-chlorophenyl)-4, 5-JI (m-methoxypheny) imidazole dimer, 2, 4-JI 
(p-methoxypheny)-5-phenyl imidazole dimer, 2, and 4-diethylthio xanthone etc. 
is mentioned. These are independent or are used combining two or more kinds. 
[0049] As for the amount of the above-mentioned photopolymerization initiator 
used, it is desirable that it is 0.01 - 15 weight section to the total amount 100 
weight section of (A) and (C), and it is more desirable that it is 0.02 - 10 weight 
section. If there is an inclination for cross-linking to fall [ this amount used ] under 
in the 0.01 weight section and 15 weight sections are exceeded, the light 
absorption in the front face of an ingredient will increase in the case of exposure, 
and there is an inclination for sufficient degree of hardness to no longer be 



obtained. 

[0050] As said thermal polymerization initiator, well-known thermal 
polymerization catalysts, such as organic peroxide, such as diacyl peroxide, 
such as dialkyl (allyl compound) peroxide, such as a benzoyl peroxide and its 
derivative, a hydroperoxide and its derivative, cumyl peroxide, and its derivative, 
diacetyl peroxide, and its derivative, peroxy ketals, peroxy ester, and peroxy cull 
BONATO, azobisisobutyronitril, and azobisiso valeronitrile, are mentioned, for 
example. These are independent or are used combining two or more kinds. 
[0051] As for the amount of the above-mentioned thermal polymerization initiator 
used, it is desirable that it is 0.01 - 12 weight section to the total amount 100 
weight section of (A) and (C), and it is more desirable that it is 0.02 - 10 weight 
section. When this amount used of heat curing is not enough in under the 0.01 
weight section, there is an inclination for film reinforcement to fall and 10 weight 
sections are exceeded, there is an inclination for the daily stability of a 
polyelectrolyte to get worse. 

[0052] The polyelectrolyte varnish of this invention may be made to contain 
coloring agents, such as pigments, such as colors, such as microparticulate 
bulking agents, such as an alumina, a silica, talc, and a barium sulfate, and 
Victoria pure blue, and Phthalocyanine Green. 

[0053] The polyelectrolyte of this invention can be obtained by carrying out 



optical exposure, electron beam irradiation, heating, etc., and constructing a 
bridge after applying to adherend the polyelectrolyte varnish which mixed the 
ingredient mentioned above, for example. 

[0054] The above-mentioned spreading can be performed by well-known 
approaches, such as a roll coater, comma coater, gravure coater, an air knife 
coater, spin coater die coater, bar coater, and SURE coater. 
[0055] As an activity beam of light used in the case of exposure, such as said 
optical exposure, a carbon arc lamp, an ultrahigh pressure mercury lamp, a high 
pressure mercury vapor lamp, a xenon lamp, metal halide, etc. are mentioned, 
for example. It is desirable that they are two or more 5 mJ/cm, as for the 
above-mentioned light exposure, it is more desirable that they are two or more 
15 mJ/cm, and it is desirable that they are especially two or more 25 mJ/cm. By 
less than two 5 mJ/cm, bridge formation does not fully advance [ this light 
exposure ], but there is an inclination for film reinforcement to fall. 
[0056] The grade exposure of said electron beam irradiation can be carried out 
for irradiation time 0.01 - 60 seconds by 50 or more keVs. If bridge formation 
does not fully advance in less than 0.01 seconds, but there is an inclination for 
film reinforcement to fall and this irradiation time exceeds 60 seconds, bridge 
formation will not fully advance, but there is an inclination for film reinforcement 
to fall. As equipment used for the above-mentioned electron beam irradiation, a 



scanning-type, a non-scanning-type, etc. are mentioned and there are an area 
beam type, an electro curtain mold, a broad beam mold, etc. further, for example. 
[0057] It is desirable that it is 20-250 degrees C, as for the temperature of said 
heating, it is more desirable that it is 30-200 degrees C, and it is desirable that it 
is especially 40-150 degrees C. When bridge formation does not fully advance at 
less than 20 degrees C, but there is an inclination for film reinforcement to fall 
and this temperature exceeds 250 degrees C, there is an inclination for the liquid 
solvent in a polyelectrolyte layer to volatilize and for ion conductivity to fall. 
[0058] As for the time amount of said heating, it is desirable that it is for [ for / 5 
seconds / - ] 120 minutes, and it is more desirable to carry out for 5-90 minutes. 
When bridge formation does not fully advance under for 5 seconds, but there is 
an inclination for film reinforcement to fall and this time amount exceeds for 120 
minutes, there is an inclination for the liquid solvent in a polyelectrolyte layer to 
volatilize and for ion conductivity to fall. Anyway, heating conditions can be 
adjusted from the balance of thermosetting, the insolubility by heat, the volatility 
of a liquid solvent, film reinforcement, ion conductivity, etc. 

[0059] Although the thickness of the polyelectrolyte of this invention changes 
with applications, it is desirable that it is 1-1000 micrometers, it is more desirable 
that it is 2-500 micrometers, and it is desirable that it is especially 3-300 
micrometers. There is an inclination which is not enough. 



[0060] It is desirable that it is 10-7 to ten to 2 S/cm, as for the ion conductivity of 
the polyelectrolyte in this invention, it is more desirable that it is 10-6 - 9x10-3 
S/cm, and it is desirable that it is especially 10-5 - 8x10-3 S/cm. 
[0061] The composite electrode of this invention can construct for it a bridge and 
produce said polyelectrolyte on positive-electrode material or negative-electrode 
material, for example. 

[0062] As the above-mentioned positive-electrode material, they are Li1-xCo02, 
Li1-xNi02, Li1-xMn 204, and Li1-xM02 (it Co(es) 0< x<1 and M), for example. 
Complex, such as nickel, Mn, and Fe, Li2-yMn 204 (0< y<2), Li1-xV 205 (0< 
x<1), Li2-yV 205 (0< y<2), Organic compounds, such as metal chalcogenide, 
such as oxides, such as Li1-x'Nb 205 (0<x f <1.2), Li1-xTiS2, Li1-xMoS2, and 
Li1-zNbSe3~(0< z<3), a dithiol derivative, and a disulfide derivative, etc. are 
mentioned. 

[0063] The ingredient which has low potential to the above-mentioned positive 
electrode as said negative-electrode material can be used. For example, metal 
lithiums, such as a metal lithium, an aluminum lithium alloy, and a magnesium 
aluminum lithium alloy, AlSb, Mg2germanium, the intermetallic compound of 
NiSi2 grade, graphite, carbon system ingredients, such as corks and a 
low-temperature baking macromolecule, and a SnM' system oxide (M' - Si — ) 
germanium, Pb, etc. are shown - Si1-yM"yOz (it Pb(s) M " - W and Sn — ) The 



lithium solid solution of metallic oxides, such as a multiple oxide, like B etc. is 
shown, titanium oxide, and ferrous oxide, Ceramics, such as a nitride of 
Li7MnN4, Li3FeN4, U3-xCoxN, Li3-xNiN, Li3-xCoxN, Li3-xCuxN, Li3BN2, 
U3AIN2, and Li3SiN3 grade, etc. is mentioned. In addition, when returning a 
lithium ion by negative-electrode material and using as a metal lithium, since 
what is necessary is just the ingredient which has electronic conduction nature, 
above, it is not limited. 

[0064] As for said electrode, it is desirable to carry out fabrication of the 
above-mentioned ingredient to a predetermined configuration, and a continuum, 
the binder dispersing element of a powder ingredient, etc. are mentioned as a 
configuration of an electrode, for example, the above — as the fabrication 
approach of a continuum, the fabrication approaches, such as electrolysis, 
vacuum evaporationo, sputtering, CVD, melting processing, sintering, and 
compression, are mentioned, for example. 

[0065] As the fabrication approach of the binder dispersing element of said 
powder ingredient, the fabrication approach which mixes and fabricates a 
powder-like electrode material with a binder is mentioned, for example. As the 
above-mentioned binder ingredient, non-ion conductivity giant molecules, such 
as ion conductivity giant molecules, such as polyvinylidene fluoride, a styrene 
butadiene system latex, and a Teflon (trademark) system latex, KF1000 by 



Kureha Chemical Industry Co., Ltd., etc. are used, for example. 
[0066] Moreover, it adds and a polymerization nature monomer and a cross 
linking agent are made also as for a polymerization and the thing which you also 
make construct a bridge to the fabrication backward. Furthermore, radiant 
energies, such as an electron ray, a gamma ray, and ultraviolet rays, can also be 
irradiated from standpoints, such as improvement in on the strength of a binder, 
and denaturation. Moreover, in order to perform the electronic transition of a 
positive electrode and a negative-electrode ingredient, a charge collector can be 
formed in an electrode with an ingredient with low electric resistance, for 
example, by using a charge collector as a substrate, it can fabricate by the 
above-mentioned fabrication approach, and can consider as an electrode. 
[0067] The polyelectrolyte element of this invention applies a polyelectrolyte 
varnish on a base material, and is obtained by constructing a bridge. What made 
the polymer film, positive-electrode material, or negative-electrode material 
which has thermal resistance, such as polyethylene terephthalate, 
polypropylene, polyethylene, polyester, polyimide, polyamidoimide, and Teflon, 
and solvent resistance the shape of a film as the above-mentioned base material, 
for example is mentioned, and it is desirable from a price, light transmission 
nature, and a heat-resistant standpoint that it is polyethylene terephthalate. 
[0068] As for said base material, it is desirable for it to be able to remove from a 



polyelectrolyte behind, and it is desirable that surface treatment which becomes 
unremovable is performed or there is nothing with the quality of the material. 
Moreover, when using what made positive-electrode material or 
negative-electrode material the shape of a film as a base material, the 
above-mentioned surface treatment etc. may be performed. 
[0069] It is desirable that it is 1-1000 micrometers, as for the thickness of said 
base material, it is more desirable that it is 2-600 micrometers, and it is desirable 
that it is especially 3-300 micrometers. There is an inclination for light 
transmission nature to fall if a mechanical strength falls in less than 1 micrometer, 
there is an inclination which problems, like a base material is torn at the time of 
coating generate and this thickness exceeds 1000 micrometers, and for a price 
to become high. 

[0070] Said spreading can be performed by well-known approaches, such as a 
roll coater, comma coater, gravure coater, an air knife coater, die coater, bar 
coater, and SURE coater. 

[0071] Moreover, as for the field which has said base material of a 
polyelectrolyte layer, it is desirable to have a protection film in the field of the 
opposite side. What was illustrated as the above mentioned base material as the 
above-mentioned protection film, for example is mentioned. As for the 
above-mentioned protection film, what has the small one of the adhesive 



strength of a polyelectrolyte layer and a protection film is more desirable than the 
adhesive strength of a polyelectrolyte and a base material. 
[0072] For example, the laminating of remaining as it is or the protection film can 
be carried out further, the polyelectrolyte element of this invention can be rolled 
round in the shape of a roll, and a polyelectrolyte element roll can be obtained. 
[0073] Using the above-mentioned polyelectrolyte element, on said 
positive-electrode material or negative-electrode material, as the composite 
electrode of this invention is stuck, a polyelectrolyte side can carry out the 
laminating of it, and can manufacture it. When the protection film exists, the 
approach of carrying out the laminating of the polyelectrolyte element on 
positive-electrode material or negative-electrode material etc. is mentioned after 
removing a protection film. 

[0074] The above-mentioned laminating may be performed heating, as for 
whenever [ stoving temperature ], it is desirable that it is 10-250 degrees C, it is 
more desirable that it is 20-240 degrees C, and it is desirable that it is especially 
30-230 degrees C. If a polyelectrolyte layer does not follow an electrode at less 
than 10 degrees C, but whenever [ this stoving temperature ] is in the inclination 
for adhesion to get worse and exceeds 250 degrees C, in order for a 
polyelectrolyte to decompose and to generate vapor, there is an inclination 
which produces the problem on an activity. 



[0075] Moreover, said laminating may be performed pressurizing, as for the 
pressure, it is desirable that it is 0.1-1MPa, it is more desirable that it is 
0.11-0.95MPa, and it is desirable that it is especially 0.12-0.90MPa. When a 
polyelectrolyte layer does not follow an electrode in less than 0.1 MPas, but 
there is an inclination for adhesion to get worse and a pressure exceeds 1MPa, 
there is an inclination which cannot form a polyelectrolyte layer by uniform 
thickness. 

[0076] Moreover, in order to raise laminating nature further, a preheat treatment 
can also be performed to positive-electrode material or negative-electrode 
material. As for the above-mentioned heating, heating with a heating roller is 
desirable. It is desirable to perform the above-mentioned pressurization with a 
pressure roll. Moreover, it is desirable from the standpoint of productivity to carry 
out with the roll equipped with heating and both the functions of pressurization. 
[0077] The polyelectrolyte of this invention can be used for an electrochemical 
device. If the above-mentioned electrochemical device carries out energy for are 
recording, increase and decrease, emission, etc. by electrochemical change, 
there will be especially no limit and electrochemical devices, such as cells, such 
as a lithium cell, a nickel hydoride battery, and a fuel cell, and an 
electrochemistry sensor, etc. will be mentioned. Moreover, since the 
polyelectrolyte of this invention discovers the color tone change by the potential 



difference, it is [ whenever / room air temperature ] applicable to photoelectricity 
chemical devices, such as modulated light ingredients, such as modulated light 
glass for adjustment, and a record ingredient, the device adapting these, etc. 
[0078] The cell using the polyelectrolyte of this invention consists of that 
positive-electrode material and negative-electrode material join through said 
polyelectrolyte, for example. Moreover, among the above-mentioned composite 
electrodes, as the polyelectrolyte side of positive-electrode material and 
negative-electrode material sticks the cell using the polyelectrolyte of this 
invention, it can manufacture it by carrying out a laminating. When the 
above-mentioned cell is a lithium cell, it is desirable that lithium salt contains as 
an electrolyte salt. Under the present circumstances, the matter in which 
occlusion emission of a lithium is possible as the positive-electrode material and 
negative-electrode material of a cell is used. Especially if it is the ingredient 
which has high potential to negative-electrode material as the above-mentioned 
positive-electrode material, in order that there may be no limit and an electronic 
conduction nature high-molecular-compound part may work as a 
positive-active-material ingredient, you may use by independent [ its ]. 
[0079] The configuration of the above-mentioned cell can be made into 
structures, such as the shape of the shape of a sheet, and a roll, by making into 
a unit the positive-electrode material / polyelectrolyte / negative-electrode 



material which has the structure which positive-electrode material and 
negative-electrode material joined through the polyelectrolyte, for example, 
carried out the laminating of the film-like component one by one, and the gestalt 
of a cell is good with the gestalt of arbitration, such as a coin mold, a sheet or a 
film mold, cylindrical, and a square shape. A thin cell with flexibility can be 
manufactured by putting and carrying out the seal of the layered product which 
consists of positive-electrode material / an electrolyte membrane / 
negative-electrode material as a sheathing object with the aluminum laminate 
material which consists for example, of polypropylene / denaturation 
polypropylene / aluminum. Moreover, the thing which connected the electrodes 
of a cell unit to juxtaposition or a serial and which it constructs and is considered 
as a cell is also possible. It has the description to which an electrical potential 
difference can be made to increase with the number of series connection 
especially. 
[0080] 

[Example] Hereafter, an example explains this invention. In addition, preparation 
of an ingredient, the ionic conductivity in 25 degrees C, initial discharge capacity, 
and a cycle property were performed in the glove compartment under argon 
atmosphere. 

[0081] The <production approach of positive-electrode material> eel seed 



(cobalt acid lithium by Nippon Chemical Industrial Co., Ltd.), and LB270 
(graphite made from Japanese Graphite) and KF1 120 (polyvinylidene fluoride by 
Kureha Chemical Industry Co., Ltd.) were mixed at a rate of 80:10:10 volume %, 
injection mixing was carried out at the N-methyl-2-pyrrolidone, and the slurry-like 
solution was produced, and this solution was applied to aluminium foil with a 
thickness of 20 micrometers, and it dried to it. Plied timber coverage was 289 
g/m2. subsequently, a mixture — it pressed so that bulk density might become 
3.6 g/cm3, and it cut to 1cmx1cm, and positive-electrode material was produced. 
[0082] <Production approach of negative-electrode material> carbo TRON PE 
(amorphous carbon by Kureha Chemical Industry Co., Ltd.) and KF1120 
(polyvinylidene fluoride by Kureha Chemical Industry Co., Ltd.) was mixed at a 
rate of 90:10 volume %, injection mixing was carried out at the 
N-methyl-2-pyrrolidone, and the slurry-like solution was produced, and this 
solution was applied to copper foil with a thickness of 20 micrometers, and it 
dried to it. Plied timber coverage was 98 g/m2. subsequently, a mixture - it 
pressed so that bulk density might become 1.1 g/cm3, and it cut to 1cmx1cm, 
and negative-electrode material was produced. 

[0083] It warmed in temperature of 100 degrees C, having added and agitated 
ethylene carbonate 1000g and propylene carbonate 1000g in the <example 1> 
agitator, the reflux cooler, the thermometer, and the 31. flask equipped with a 



funnel and nitrogen gas installation tubing under **, and blowing nitrogen gas 
into it. The liquid which mixed acrylonitrile 180g, methyl methacrylate 30g, butyl 
acrylate 320g, and azobisisobutyronitril 10g in the place where 100 degrees C of 
temperature became fixed was dropped in the flask over 3 hours, and it was kept 
warm, agitating at 100 degrees C after that for 3.5 hours. It was left for 3 hours 
and the solution 1 of a macromolecule was obtained until the solution which 
melted azobis dimethylvaleronitrile 5g to propylene carbonate 80g 3.5 hours 
after was dropped in the flask over 10 minutes, and it kept it warm, agitating at 
90 degrees C again after that for 4 hours and it became a room temperature 
further. The weight average molecular weight of a macromolecule was 35,000. 
[0084] Next, the polyelectrolyte varnish 1 was obtained by the combination 
shown in Table 1 containing the solution of the obtained macromolecule. The 
obtained polyelectrolyte varnish was applied to homogeneity on the 
25-micrometer polyethylene terephthalate film of thickness, it exposed so that 1J 
/of light exposure might be set to 2 cm with an extra-high pressure mercury lamp 
(SX-UI250 by USHIO, INC. HQ), and the polyelectrolyte was obtained. The 
thickness of a polyelectrolyte layer was 60 micrometers. On the polyelectrolyte 
layer, lamination and a polyelectrolyte element were further obtained for the 
polyethylene film with a thickness of 25 micrometers as a protection film. 
Moreover, the polyelectrolyte EREME en trawl was obtained by rolling round the 



obtained polyelectrolyte element. 

[0085] Laminator HLM-3000 (Hitachi AIC, Inc. make) was used on the 
above-mentioned positive-electrode material, it laminated under the following 
lamination conditions, removing a polyethylene film for the obtained 
polyelectrolyte element, and the composite electrode was produced, 
lamination pressure (cylinder **): » O.SMPa lamination rate: -- 0.8 m/min [0086] 
Subsequently, the polyethylene terephthalate film on a polyelectrolyte was 
removed from the composite electrode obtained by doing in this way, the lithium 
foil with a thickness of 40 micrometers was fixed to the polyelectrolyte side by 
superposition and the pressure of 0.1 1MPa, and the cell was produced. 
[0087] Epicoat 152 (product [ made from Shell ], phenol novolak mold epoxy 
resin, weight per epoxy equivalent 175) 175g and 91 8g of gamma-butyrolactone 
were added to the <example 2> agitator, the reflux cooler, the thermometer, and 
the 31. flask equipped with a funnel and nitrogen gas installation tubing under **, 
and the temperature up was carried out to 100 degrees C over 2 hours. It was 
dropped at homogeneity, having applied mixed liquor (54g of acrylic acids, 
METOKINONO.Ig, and benzyl-chloride triethyl ammonium 0.3g) there for 1 hour. 
Stirring was continued at 100 degrees C after dropping for about 10 hours, and 
the solution 2 of the macromolecule which left it until it became a room 
temperature over 2 more hours, and made the acid number of the system of 



reaction 1 or less mgKOH/g was obtained. 

[0088] Next, the polyelectrolyte varnish 2 was obtained by the combination 
shown in Table 1 containing the solution of the obtained macromolecule. Next, 
the polyelectrolyte element was obtained like the example 1 using the obtained 
polyelectrolyte varnish 2. Next, lamination spreading of the obtained 
polyelectrolyte element was carried out on the same conditions with the example 
1 on said positive-electrode material, and the composite electrode was produced. 
[0089] Subsequently, 800 nr»J/cm2 was exposed to the composite electrode 
obtained by doing in this way with 3kw high pressure mercury vapor lamp (ORC 
Manufacturing Make, HMW-201B), and the polyethylene terephthalate film on a 
polyelectrolyte element was removed, and said negative-electrode material was 
fixed by superposition and the pressure of 0.11MPa at the polyelectrolyte side, 
and it considered as the electrochemistry cel. 

[0090] It agitated at the room temperature for 1 hour, having added 4-4'-diamino 
diphenyl ether 80. 1g and 863g of gamma-butyrolactone to the <example 3> 
agitator, the reflux cooler, the thermometer, and the 31. flask equipped with a 
funnel and nitrogen gas installation tubing under **, and blowing nitrogen gas 
into it. They are the 4-4'-oxydi phthalic-acid anhydrides 93.06g and 1 and 
3-screw (3, 4-dicarboxy phenyl) to this solution. - It was left for 3 hours and the 
solution 3 of a macromolecule was obtained until it carried out the temperature 



up to 70 degrees C, and it heated at this temperature for 8 hours, after adding 
42.66g of 1, 1, 3, and 3-tetramethyl disiloxane 2 anhydrides and agitating at a 
room temperature for 4 hours, and it became a room temperature after that. The 
weight average molecular weight of the obtained macromolecule was 30,000. 
[0091] Next, the polyelectrolyte varnish 3 was obtained by the combination 
shown in Table 1 containing the solution of the obtained macromolecule. Next, 
the polyelectrolyte varnish 3 was applied to homogeneity on the 25-micrometer 
polyethylene terephthalate film of thickness, it heated for 5 minutes at 90 
degrees C, and the polyelectrolyte element was obtained on the polyelectrolyte 
layer by making a polyethylene film with a thickness of 25 micrometers rival as a 
protection film. Next, lamination spreading of the obtained polyelectrolyte 
element was carried out on the same conditions with the example 1 on said 
negative-electrode material, and the composite electrode was produced. 
[0092] Subsequently, the polyethylene terephthalate film on a polyelectrolyte 
was removed from the composite electrode obtained by doing in this way, said 
positive-electrode material was fixed to the polyelectrolyte side by superposition 
and the pressure of 0.1 1MPa, and the cell was produced. 

[0093] It stirs for 2 hours, putting 1,4-butanediol 4.5g, polycarbonate diol 
(PLACCEL CD-220) 198g, and propylene carbonate 910g distilled as a reaction 
solvent into the 31. flask which attached the reflux cooler which a <example 4> 



agitator, a thermometer, nitrogen installation tubing, and a calcium chloride dry 
pipe attached, and fully carrying out a nitrogen purge to it. Next, nitrogen 
installation tubing is removed, it changes for the tap funnel which attached the 
dry pipe, and hexamethylene di-isocyanate 25g is put into this. If it heats with 
scrambling and reflux starts, the moiety of tap funnel contents will be added at 
once, and will be stirred violently for 1 hour. It was dropped over 3 hours, flowed 
back for further 1 hour, and cooled to the room temperature for 2 hours, and the 
remainder obtained the solution 4 of a macromolecule. 

[0094] Next, the polyelectrolyte varnish 4 was obtained by the combination 
shown in Table 2 containing the solution of the obtained macromolecule. The 
polyelectrolyte element was obtained like the example 1 using the obtained 
polyelectrolyte varnish 4. Next, lamination spreading of the obtained 
polyelectrolyte element was carried out on the same conditions with the example 
1 on said positive-electrode material, and the composite electrode was produced. 
[0095] Subsequently, to the composite electrode obtained by doing in this way, 2 
[ 2J / /] was exposed cm with 3kw high pressure mercury vapor lamp (ORC 
Manufacturing Make, HMW-201B), the polyethylene terephthalate film on a 
polyelectrolyte element was removed, said negative-electrode material was fixed 
to the polyelectrolyte side by superposition and the pressure of 0.11MPa, and 
the cell was produced. 



[0096] On the glass plate with a thickness of 1.5mm, the same polyelectrolyte 
varnish 1 as the <example 5> example 1 was ****** carried out, and was put with 
another glass plate through the silicone rubber spacer with a thickness of 0.3mm. 
Next, it exposed so that light exposure might serve as 1 J/cm2 with- an extra-high 
pressure mercury lamp (SX-UI250 by USHIO, INC. HQ), and the polyelectrolyte 
was obtained by removing from the glass plate of two sheets. Moreover, the 
obtained polyelectrolyte was fixed by superposition and the pressure of 0.1 1 MPa 
by the above-mentioned positive-electrode material and negative-electrode 
material, and the cell was produced. 

[0097] Membranes were formed so that an applicator might be used for the 
same polyelectrolyte varnish 1 as the <example 6> example 1 on the 
above-mentioned positive-electrode material and a polyelectrolyte might be set 
to 63 micrometers, next it exposed so that light exposure might serve as 1 J/cm2 
with an extra-high pressure mercury lamp (SX-UI250 by USHIO, INC. HQ), and 
the composite electrode was obtained. Moreover, the laminating was carried out, 
and it fixed by the pressure of 0.11MPa(s) and considered as the cell so that 
negative-electrode material might be stuck to the polyelectrolyte side of the 
obtained composite electrode. 

[0098] Membranes were formed so that an applicator might be used for the 
same polyelectrolyte varnish 1 as the <example 7> example 1 on the 



above-mentioned positive-electrode material and a polyelectrolyte might be set 
to 40 micrometers, next it exposed so that light exposure might serve as 1 J/cm2 
with an extra-high pressure mercury lamp (SX-UI250 by USHIO, INC. HQ), and 
the composite electrode 1 was obtained. Moreover, membranes were formed so 
that an applicator might be used for the polyelectrolyte varnish 1 on the 
above-mentioned negative-electrode material and a polyelectrolyte might be set 
to 40 micrometers, next it exposed so that light exposure might serve as 500 
mJ/cm2 with an extra-high pressure mercury lamp (SX-UI250 by USHIO, INC. 
HQ), and the composite electrode 2 was obtained. Next, the laminating was 
carried out, and it fixed by the pressure of 0.1 1 MPa(s) and considered as the cell 
so that a polyelectrolyte side might stick as the composite electrode 1 and 
composite electrode 2 which were obtained, respectively. 

[0099] The polyelectrolyte varnish 6 shown in Table 2 using the solution of the 
same macromolecule as the <example 8> example 4 was produced, and 
membranes were formed so that an applicator might be used and a 
polyelectrolyte might be set to 55 micrometers on the above-mentioned 
positive-electrode material. Next, it irradiated for 2 seconds with micro 
electron-beam-irradiation equipment (Min-EB labo by USHIO, INC.), and the 
composite electrode was obtained. Moreover, the laminating was carried out, 
and it fixed by the pressure of 0.11MPa(s) and considered as the cell so that 



negative-electrode material might be stuck to the polyelectrolyte side of the 
obtained composite electrode. 

[0100] Membranes were formed so that an applicator might be used for the 
same polyelectrolyte varnish 1 as the <example 9> example 1 on the 
above-mentioned positive-electrode material and a polyelectrolyte might be set 
to 45 micrometers, next it exposed so that light exposure might serve as 2 J/cm2 
with an extra-high pressure mercury lamp (SX-UI250 by USHIO, INC. HQ), and 
the composite electrode was obtained. Moreover, the laminating was carried out, 
it fixed by the pressure of 0.11MPa(s), and the cell was produced so that 
negative-electrode material might be stuck to the polyelectrolyte side of the 
obtained composite electrode, next lead wire was taken with copper wire from 
the aluminates section and the negative-electrode lithium of positive-electrode 
material, the cell obtained with the aluminum laminate material which consists of 
polypropylene / denaturation polypropylene / aluminates was put, the seal was 
carried out by the pressure of 90 degrees C and O.IOMPa, and the aluminum 
lamination cell was obtained. 

[0101] It warmed in temperature of 100 degrees C, having added and agitated 
propylene glycol monopropyl ether 2000g in the <example 1 of comparison> 
agitator, the reflux cooler, the thermometer, and the 31. flask equipped with a 
funnel and nitrogen gas installation tubing under **, and blowing nitrogen gas 



into it. The liquid which mixed acrylonitrile 180g, methyl methacrylate 30g, 
n-butyl acrylate 320g, and azobisisobutyronitril 10g in the place where 100 
degrees C of temperature became fixed was dropped in the flask over 3 hours, 
and it was kept warm, agitating at 100 degrees C after that for 3.5 hours. The 
solution which melted azobis dimethylvaleronitrile 5g to ethylene glycol methyl 
ether 80g 3.5 hours after was dropped in the flask over 10 minutes, and it was 
kept warm, agitating at 90 degrees C again after that for 4 hours. It was left over 
3 hours until it furthermore became a room temperature. Moreover, resin solid 
content was settled in this resin solution, pouring in and carrying out 1 
time-amount stirring of the methanol 3000g. After washing several times with a 
methanol over 1 more hour, stoving was carried out at 100 degrees C for 2 hours, 
and the heating vacuum drying was carried out at 80 more degrees C for 4 hours. 
Thus, the weight average molecular weight of the obtained resin was 35,000. 
Furthermore, it stirred and dissolved, having added ethylene carbonate 1040g 
and propylene carbonate 1040g, and having covered [ which was obtained ] it for 
10 hours, and the solution 5 of a giant molecule was obtained. 
[0102] Next, the polyelectrolyte varnish 5 was obtained by the combination 
shown in Table 2 containing the solution of the obtained macromolecule. The 
polyelectrolyte element was obtained like the example 1 using the obtained 
polyelectrolyte varnish 5. Lamination spreading of the obtained polyelectrolyte 



element was carried out on the same conditions with the example 1 on said 
positive-electrode material, and the composite electrode was produced. 
[0103] Subsequently, 800 mJ/cm2 was exposed to the composite electrode 
obtained by doing in this way with 3kw high pressure mercury vapor lamp (ORC 
Manufacturing Make, HMW-201B), and the polyethylene terephthalate film on a 
polyelectrolyte element was removed, and said negative-electrode material was 
fixed by superposition and the pressure of 0.11MPa at the polyelectrolyte side, 
and it considered as the electrochemistry cel. 

[0104] It applied to dimethylformamide for 5 hours, and dissolved in it, and the 
solution of a giant molecule was produced so that the vinylidene 
fluoride-hexafluoropropylene copolymer (KYNAR 2820) by <example 2 of 
comparison> Elf Atochem might become 20%, and it applied to homogeneity on 
the 50-micrometer polyethylene terephthalate film of thickness, and desiccation 
by heating of for 80 degrees C in a dryer / 15 minutes, and a 20-minute 150 
degrees C / between was performed. The thickness of the resin film was 50 
micrometers. Furthermore, after removing the obtained poly membrane from the 
polyethylene terephthalate film and carrying out a vacuum drying for 120 
minutes at 80 degrees C, it was left in the glove compartment under argon 
atmosphere for 1 hour. Next, it is 1M in a glove compartment about the obtained 
poly membrane. It was immersed in the ethyl carbonate and the dimethyl 



carbonate (ethyl carbonate / dimethyl carbonate = 1/1) solution of LiPF6 for 80 
minutes at 25 degrees C, and the polyelectrolyte was obtained. Moreover, the 
obtained polyelectrolyte was fixed by superposition and the pressure of 0.1 1 MPa 
by the above-mentioned positive-electrode material and negative-electrode 
material, and the cell was produced. 
[0105] 
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[Table 2] 
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[0107] The ingredient used in Table 1 and 2 is shown below. 
BPE-200: EO denaturation bisphenol A dimethacrylate, trade name APG[ by 
Shin-Nakamura Chemical Co., Ltd. ]-400:polypropylene-glycol 400 diacrylate, 
Trade name KAYACURE by Shin-Nakamura Chemical Co., Ltd. BP : 



[ Benzophenone, ] the Nippon Kayaku Co., Ltd. make - a trade name EAB:4 and 
4*-screw diethylamino benzophenone - Wako Pure Chem trade-name par 
hexyne 25B: Organic peroxide, trade name AEROSILby Nippon Oil & Fats Co., 
Ltd.50:silica impalpable powder, trade name AL160SGmade from Japanese 
Aerosil3:alumina impalpable powder, the trade name by Showa Denko K.K. 
[0108] As a result of evaluating the mechanical strength of the polyelectrolyte 
produced in the example and the example of a comparison, thickness 
homogeneity, the ionic conductivity in 25 degrees C and the initial discharge 
capacity of a cell, and a cycle property, the following approaches estimate the 
amount of the time amount required to cell production, and the discharged 
organic solvent, and a result is shown in Table 3, 4, and 5. 
[0109] The condition when bending the polyelectrolyte of <mechanical-strength> 
2cmx2cm** was evaluated as follows. 

O : even if bent 180 degrees, the crack was not produced, but the thickness of 
x:<thickness homogeneity> polyelectrolyte which has the elasticity which returns 
a configuration was measured (n= 10), and the value which lengthened the 
minimum value from maximum was shown. [ which a crack is not produced even 
if it bends 45 degrees, but will break if it bends more than it ] 
[0110] It carried out using the alternating current impedance method which 
impresses an alternating current to inter-electrode [ of the cell of which 



<25-degree C ion conductivity^ production was done ], and measures a 
resistance component, and calculated from the real number impedance intercept 
of a Cole Cole plot. 

The time of 3.5V and discharge performed charge-and-discharge 
characterization using the toss cat by TOYO SYSTEM Co., Ltd. 3100A system 
on the conditions whose cut-off voltage are <initial discharge capacity> current 
density 0.02 mA-cm2, and is 2.0V at the time of charge, and calculated 
discharge capacity. In addition, measurement was performed at 25 degrees C. 
[0111] It carried out by having repeated the <cycle property> above-mentioned 
charge and discharge, and expressed with the number of cycles from which an 
early discharge capacity became 70%. 

The time amount required from solution production of a <time amount required 
to cell production> macromolecule to cell production was measured, and it 
expressed with time amount. However, the production time amount of an 
electrode is not included. 

The amount of the organic solvent discharged out of the system was measured 
to 100g of polyelectrolytes of which <amount of discharged organic solvent> 
production was done, and it expressed with g. 
[0112] 
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[Table 4] 
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[Table 5] 
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[0115] When characterization was performed from Table 3, 4, and 5 using the 
polyelectrolyte which becomes this invention (an example 1 - example 9), 
compared with the case (the example 1 of a comparison - example 2 of a 
comparison) where made the polyelectrolyte form by the approach of this 
invention out of range, and characterization is performed, the time amount 
required to cell production was short, and it turned out that the amount of the 
discharged organic solvent is few. Moreover, the polyelectrolyte produced in the 



example 1 - the example 9 was excellent in the mechanical strength, and the cell 
using it was excellent in 25-degree C ion conductivity and initial discharge 
capacity, and a cycle property. Especially the polyelectrolyte using the 
polyelectrolyte element of an example 1 - an example 4 was excellent in a 
mechanical strength and thickness homogeneity, and the cell using it was 
excellent in 25-degree C ion conductivity and initial discharge capacity, and a 
cycle property. Moreover, the cell produced in the example 1 was a cell which 
was excellent in initial discharge capacity and a cycle property, and was 
especially excellent. 
[0116] 

[Effect of the Invention] Claim 1 and a polyelectrolyte varnish given in two have 
high productivity, do not discharge an organic solvent, and do not have a bad 
influence on work environment, but they are suitable for thin-film-izing of an 
electrochemical device, laminating formation, simplification, and lightweight-izing, 
and the dimensional accuracy of a package is excellent. In addition to an effect 
of the invention according to claim 1 or 2, a polyelectrolyte varnish according to 
claim 3 is further excellent in ion conductivity. 

[0117] In addition to an effect of the invention according to claim 1, 2, or 3, a 
polyelectrolyte varnish according to claim 4 is further excellent in ion conductivity. 
In addition to an effect of the invention according to claim 1, 2, 3, or 4, a 



polyelectrolyte varnish according to claim 5 is further excellent in a mechanical 
strength. In addition to an effect of the invention according to claim 1, 2, 3, 4, or 5, 
a polyelectrolyte varnish according to claim 6 is further excellent in a mechanical 
strength. 

[0118] A polyelectrolyte according to claim 7 has high productivity, does not 
discharge an organic solvent, and does not have a bad influence on work 
environment, but it is suitable for thin-film-izing of an electrochemical device, 
laminating formation, simplification, and lightweight-izing, and the dimensional 
accuracy of a package is excellent. A composite electrode according to claim 8 
has low interfacial resistance, it is suitable for it to thin-film-izing of an 
electrochemical device, laminating formation, simplification, and lightweight-izing, 
and the dimensional accuracy of a package is excellent. A polyelectrolyte 
element according to claim 9 has high productivity, does not discharge an 
organic solvent, and does not have a bad influence on work environment, but 
thickness homogeneity is excellent, it is suitable for thin-film-izing of an 
electrochemical device, laminating formation, simplification, and lightweight-izing, 
and the dimensional accuracy of a package is excellent. 

[0119] A composite electrode according to claim 10 has high productivity, does 
not discharge an organic solvent, and does not have a bad influence on work 
environment, but thickness homogeneity is excellent, it is suitable for 



thin-film-izing of an electrochemical device, laminating formation, simplification, 
and lightweight-izing, and the dimensional accuracy of a package is excellent. 
An electrochemical device according to claim 1 1 has high productivity, does not 
discharge an organic solvent, and does not have a bad influence on work 
environment, but ion conductivity, a mechanical strength, thickness homogeneity, 
and the adhesive property of a polyelectrolyte and an electrode are excellent. 
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[0 0 3 5] Mfe^?rt{C'>* < t $> 2 OOY V y 7** 

•>vy->7*-h, 2, 

K ^yykTX (4-7i-Wy->7*-h) „ 4- 
y D Uyv^ryyT**— K 3 — h^-^/U 
-3, 5, 5 - h V ^fAy^OA+->;Ky->7*- 

[0036] &vvis#>v>&tft,<Dn, mmtL 
(id % i-77->m$&*Z(D&mmmimiti)QZ--ct>£ 

[003 7] MI2^^?omffl¥i^?a« 10, 00 
0 — 3, 000, OOOT'feSCtWJK, 11, 
0 0 0—2, 000, 

t^. COllT^f i*M 0, 0 0 0*}«-ett3£8H* 
tt*^ftrs^isi« , *»?, 3, 0 0 0, 0 0 0^5 

•>3^DVh^ 7 7-f- (GPC) 
U XT'- Uy^ffll^fc^ffil^c «fc t>^» Lfc t ©Tfe^o 
[0 0 3 8] huI2 (B) tW$¥KiSi:LT«. 0(1*. fcf. ft 

[0 0 3 9] ±B2«K&a*ft|11J^^ LTtt, (WAtf, 
^t7WD'J y$, Jim* 

[0 0 4 0] Wfff&««Eatf*«Mai: LTfcL 
h'J7Wn^^>7;l'*>'». -\7°^y;l/4-Dynif 
;i/X;u*yg?. trx (b l J7;WD^^>xw-;i/) 

ffl®. MJ7WDm 7nM>i, ^ 
y-tfyx;i/*yg?, b/Uxyx/l/sfcygL n — N^+J-y 
x>i/*ygL n -5j-^7"-;l/X;U^>^ Kry^X^* 
y$!. -fe 7^X71/* >gg, 4 - K-ri'/l/^y-tf 

*>77-x;M>>i, #'J (E-;i/) x;U*> 
^7r/i/t7^i/>x;i/*yi, -ty^yyxvi/* 
ygL p -^DD-^v-tfvx^^y^. 7x/-;i'7;i' 



W>WJxfi/y x;u*y{t#Ux^uy. 2- 

X;l/*g,i,#$E, 3-— ho^y-tfyx^l/shygL 4- 

* ? ^;!/^ y -fe"y x;b* y S?. 2 - * ^/u - 5 — < y y° 
oif;i/^y-tfyx;i/^yS?. x/i^xi/N^g^ x;i/*y 
>i$t>im. x;i/^T^tfy^> xyi/^tf^uySE. x;u 
t^'jyfc x;i/^7'-if-7-ry^ x;M>-fe/^yy 
& 2 -X;U*- 3 -^f^xf;l/-7*;l/^yil|c?)t 

[004 1] sfc. ura, #«tai?©jfis«»PK{b^ 

So 

[0042] ±MJj?-A-yiM%m-? %mmc£-?Ti,m 

St5c tK LtlMt^i;: 

C 1 0 4 , L i B F 4 . L i P F 6 . L i A s F 6 . L i C 
F3SO3 L i C 4 F 9 S0 3 Xf±L i N(C F 3 S0 2 ) 2 T 

[0 0 4 3] MIB (C) lfl/>ttWftg^?^rt 

fc*ijis«a<, wa.wr. ^mrivu— ji (xfuyt* 

y KXtiT^Dtfuy^-^y KT-^'ftLfc «tv>) 
tea. /J-^fiSBJ*;b3l?y»*{»«iPLT»Sn*{l:d1« 
(MJjifD-^D/^ 77'J1/-K x 

^u-y^-^y K^tt h g^^D-A7^/<y h u (^ 

7^'J1/-K fh7^fn-;M?yh'J 
^) 7f;u-K 7" h7^a-)M?>rh7 (p< 
^) 77'Jl/-h> ^7?xU7iJh-My^ 

7^')l/-h, ^7^X'JX'J h-Zl/^U- (^ 
^) 7^')l/-h > tfUxT^^'Uxi-^y (^^) 
7^')l/-K ^'jy"atf yy^Ux7-;by (^^r) 7 

*iju-k 2, 2-tfx [4 - (?<?y ud*-> • -y 
xh^y) 7i-;H 7o;^y 2, 2-ifx [4- 

H) . y"'jyy*^a-&wt^(ca, /5-^»ft*;i/sP 

y h D <7*>j y-y^x— h'J77Uu-h, tfX7 x 
y-;uA y^u yyvi/x-r-^y (^ ^) 7'^ u y— h 

xfUyftTOlPa^ttSftM ()?-tFo*yx^ 
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^u^y^^^^tc^u^y^' (^^) ytvis 
- h^ft^fftwe^So c n z it mt&xxit 2 m 

[0044] msb ( a ) mmmmm^px^^ ntz^ 

?<D®m<D®mTM. (A) &tf (C) tD^fil 0 01 
ffigWcfcflyC. 3- 1 0 0«iWPT*a&«<l4:**»*L 
<. 5~ 1 0 0m&&X2b%Z.tff i £*)!iJ-3iL^\ c<0 

fiMtf 3 SBf»*8s-ettiii©«tsw3Suic*^ < * sis 

IpJ^&So 

CO 0 4 5] MSB (B) BfiP3Ha<D<£JlSli, (A) & 
XS (C) cD^fi 1 0 OffiMSIUcfcfLT, 0. 1-18 0 
fiMgflT'2»SC£tf$?*L<, 0. 2 — 2 0 0Jt»gPl? 

[0 0 4 6] MSB (C) x^-UVft^ttSBHe^^iH^rt 
fc l ra«±*f-r5S^te{k'&«J©{&B«fcJ:* (A) &t>* 

(C) ©111 0 0fifig|5tC$fUT0— 9 7BMgPT?fc 
0-9 5 ffifiS|5T*&S C £: J; <9 £? 

[0 0 4 7] *«W©*5h?«*Wl7—Xlctt, ifcgfc: 
EG UT3tffl-&Baft&S'JXt4«ifi-&B8^J*jSAP LT & «fe 

[0 0 4 8] ±ejtefi*WJMflWi:LTtt. •<> 
N, N ' -fh7^f;l/-4, 4' -v^ 
$y^>y7x/X 4-*F*:>-4' -i?*?-A,7 
5y077x7X 2 -X^;U7'> h^y >\ 71 
h U>^y l -t: FD+->->^D'\+y^7i 
x/^hX 2. 2-^* h^v- 1 , 2 ->"7x-;l/ 
x^ry- 1 2-^^;b- 1 - [4- (*=f-i\,=f- 

*) 7i-;W 2- 
^>> ? ;l/-2-i> , ^^;U7'5y- l - (4 - W^'J/ 

y *=f-)\, x.— 7- fo, W X'x^l/x— x;k ^yV 
Y > 7 x - ;i/x- f^§o^ > V'f yx-f^, 
^>'/^x i^-;u-^>y-r >i?o-oyv>, 2- 

(o-^aa^x— -4, 5-^*7xx;W;^/ 
-^Ziaf*. 2- (o-^DD7i-W -4, 5-v> 

(m->< h*->7x^) ^'^/-^lft, 2, 4 
->* (p-^h + -/7x-W -5-7x-M5^7 
—/!/-«{*, 2, 4 -^x^l/^t^t^h^&if^ 

[0 0 4 9] ±9ttm&ffl!*hm<Dti£fflm&, (A) ro* 

(o co^ffii 0 ommmcMLT, 0. oi~i 51 

ffigr$T?& S C i: AWS L < , 0 . 0 2-10 



[0050] Msa^a-g-w^Ji: LTti, mm 
{t^yv-mj&u^cDmmfo. t kd^i/«-> F&tf 

h U;l/. 7'V'lfX-ry/^l^D^ h U ;l/=p<7>£*0cD#ft 

[0 0 5 1] ±SE«lfi-&BBi6»J©ffifflfi«. (A) RZf 
(C) £>8«1 OOMttgPfCfcfLTO. 0 1-1 211 

gre&sc ttf$?$L<. 0. 0 2 — 1 offiffigre&s 

[0 0 5 2] ^fgH^^^W^M^-X^^. T;l/5 

7-, ->y#, ^;uy, famtv)VJ*m<om&wmm, 

\*V7\£a.77>l'-m<D%!>H, 7^ai/7x>y>J 
[0 0 5 3] #58i!B©iS#?m#Ktt. 0«*.tf. MM>L 

[0 0 5 4] ±flE£*S«\ 0-/1/3—;*, 3> 

yn-^Vn-^, n— 71/- n— £t?cD& 
[0 0 5 5] MSB^«*fl?©®^£D^ffl^e>n§jStt^ 

^tfeti^o ±SB^^»l±, 5nJ/cm2^±T*feSCi:^ 
[0 0 5 6] ffimmTMMMte. mZ-l£, 5 0keV^± 

x-mM^rs 0 . 01—60 wmmjgmt? sciim 

So £©^l«F B W0. 0 1 U*»6^ttSB«A%»K3i 
iS, xU^l-P*-f>S, 7"d- FH-iv3y^fe 

So 

[0057] mzhamoyumiz. 20-25 ccr-fes 
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Ct»SL<, 3 0~ 2 OCC-P&Sd 
SS*<2 0 o C*«T-t±^^3E»(CjiffH±^ 

fftT-r-s^^fet), 2 5 ovzMzzt&ftTmmn 
[0 0 5 8] Buf^jn^otfiiti, 5twa~ i 2 o^ngr* 

fe«CW»$L<. 5 — 9 0#R8tf*?Ci:*Vfc»3W 

3\ BM^AMST-r^M^fet). 1 2 O^TOiSxS 
h X^71WKI4<OjKfl48j|« l liX L T * > WI4 

^fficT-rsMiRj^feSo wtiicLT&bQmgkmt. mm 

[0 0 5 9] ^KWCDW^aiimo/Pfttt, ffl^fc-i; 
t>S&3tf, l~lOOO/imt*Wi:i:«L<, 
2~5 0 0^mTfcSCfc*<«fc»?j(f*b<» 3-300 

T'lZXMWliC&lLmMr~&&mfatf& t> . lOOOjim 

[0 0 6 0] -^mmcm-y^^mmm<D-r^y&m 

mt. 1 O" 7 — 1 O-zS/cmT&SC t»S L<. 10 
-6—9 x 1 O-ss/cmTfe-Sd fc^«fct)jffSL<, 1 0"= 
-8X 1 0-3S/ciTfcSciaft^»c»*L^o 

[006 i ] *&w<DW.&n&a. m^i£. msaft? 

[0 0 6 2] ±.MiEMti£ LT«\ f?iRtt\ L i j_ x C 
o0 2 ,. L i ,. X N i 0 2 , L i i- x Mn 2 0^ L i j_ x M 
0 2 (0<x < K MUCo, NK Mik F eSOi 
■&m , L i 2 _ y Mn 2 0 4 (0<y <2) > L i ,_ X V 2 
0 5 (0<x<l), L i 2 - y V 2 0 3 (0<y <2) . L 
i i-x Nb 2 0 5 (0<x' <1. 2) m<Om\^M. L 
i ,. X T i S 2 , Li,_ x MoS 2 s Li,_ z NbSe 3 (0 
< z < 3 ) lOtlA^nyti' b\ s^-*- jl/BJ» 

[0 0 6 3] Mffimffittt Ltd ±SSIE»cWLT{g 

5 • L)?<?A£&«4>&JiiJ?-9A, A I S b, Mg 2 
Ce, N i S i 2 $0&HRflft:-&ttk n 

itVO (K/T t±S U Ce, Pbf^fst) . S i 
,_ y M" y O z (M" fctW, Sn, Pb, Bf^t) H 

VT-yi^mffl*. L i 7 M nN 4 , L i 3 F e N 4S Li 
3 _ x Co x N. L i 3 _ X N i N, Li 3 _ x Co x N, L i 3 _ x 
Cu x Ns L i 3 B N 2 , Li 3 AIN 2 . Li 3 SiN 3 i£ 



[0 0 6 4] S5f2«ffi«. ±8E©««*m^©©ttte* 

jg*pi-rsct*w*L.<v a«©jgtttLTti, wis. 

m. mm, x/*v?v>y. cvd, mmfiax, mm. 
[oo6 5] mm*ttn<D>^y?-ftmb<DtiZMh\\ 

0 0 QtzE-tfm^tbin.&o 

[0066] src. a^itJ^H^aewsijj&gjAPLTfe 
[0067] ^mon^mmn^- wa 

ttX«fi!t?:7^;I'A«t LfctcD^if^WP.ti, 

[0068] mtt&m*. mcnn-ftTmMnfrzffii; 

[0 0 6 9] mt£%.Wfo<DmWt, 1 — 1 00O)i ml' 
Ml i:7bW* L< , 2 — 6 0 0 /1 mT'fe3 <1 t^ct t> 
(iflt<> 3 — 3 0 0 MmT-feSil ttmizftg. 

[0 0 7 0] MfE^-flJti. C?iJ^.tt\ a> 
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•5 C <t//T'£-5o 

coo7 i] *fc, ^^fi^MHcotfiga£#(*^wr 
&mt its. ■ttmoimimm y -< * a**tt %ct *ws 

[0 0 7 2] *5Pj3©^#^»?S8xi^y hft. m 
ti\ *-©**XH«8S:7>r >l/Aft£ e»{cHWlLTD-;U 

[0 0 7 3] *|£W©ffi-&«fiit4. ±82SS# ; ?mflPKx 

limits cfc 3 ic ltwi LSig-r § c t-# 

A*»55«, ^?l(»SiW y V ttiEMttXimM 

[0 0 7 4] ifiH^tefiQfi&L&tf^ToT&J:^ ^ 
<DtimM&l*l 0-2 5 0°C?&%C ti)W£L<. 2 
0 — 2 4 0X:T-&3C£:tf<fct>$?SL<. 3 0 — 2 3 0 

t^^ct/imws li\ coftpjftias^ 1 o°c* 

■T*«lSl*C« 5 ,2 5 0 TC*ffl** 

[0 0 7 5] MeBWaADSLft^&ffoTCx): 
<. -t©EE^t±0. l~lMPaT-ife^Ci:AW*L<, 
0. 11-0. 9 5MPaT&3C fctf «fc L< , 

0. 12 — 0. 9 0MPaT-&£C t*^fC^S LV\ EE 
0 . 1 MPa^WTaK^yfcWK® ft* fcffitciltfcS 

[0 0 7 6] aWtt**6fclft±*-ft*fc*i>lC. 

[0 0 7 7] *!6W©«» ; ?flB»Kt4^ WWfc^WxX 
ft e> ft IS /fl L fc MM 4 if fe f&JB T* * § o 



[0 0 7 8] #3SIW©ffi#^W»?3lftfl3^fctB?fitt. m 

«ffl^ft«»tt x ±ta^»®©? ^iEii«fcft»* t 

©^fliSIJ^ift^i d fc LTfiUIirsc fc T- 

[0079] ±mmm<ommt, jEm*ttfk.mtttim 

»**ttfcLT^-htt, a-JMtfSOfltififc-rsci: 
j^P*, «ffl©0Sti> hXtl^-r/UA 

;l/ 5 x*> A*-?) £3 5 7 = h ft? jE&tt/ttJK 
fct\ nlfc -5 ttJ^il&SWv^^HJa^-* cfc 

<fc o T«BEft if An*-* * C fc ^T* * *o 
[0 0 8 0] 

[0 0 8 1] <TEm*t<Di^myjm>-izf]yiy- F (H*<t 
*XDE(«c)»3/^l/HIU^->A) , LB 2 7 0 (H* 
HiS(«t)«ll») StfKFl 12 0 (^^{b^XlS(^) 
m^Vy^it^-Vfy) ft8 0 : 1 0 : 1 0{*«%CD 
tiJ^T^L. N - ^ 2 - \L n y K XcSAfg^ 
LT, 7>7V—Vi<Dmm*VFWL. m& 2 0 ii m<D7'tl> 

It, 2 8 9g/m2T^ofc 0 $L^-C~£<mfrZ&mtf3. 6 
g/cmSJc^^^^tc^UXL. lcmx 1 cmfc^MLTIE 
MWft^Lfc. 
[0 0 8 2] <mffi»«0f^»*S>*-3l?hDVPE 
(K^{fc*IiSI(«)«^S14*-#» M'KF 1 1 2 
0 (Umt¥JLMmm#V7v{t¥-Vy : » i:ft9 
0 : l 0foM%<Dm-&T"M-&L. N-^f/l/-2-en 

uFvfcSA^LT. x^y-ttofsstftf^au ra* 

2*2 0 jim©§8?S£C©*§$ftm*fu f^Lfco 
ffiffitt. 9 8g/m2T'*-ofCo ^T?-S*J*^€Bfi*\l . 
lg/cin 3 ic;S:§J:3KyuXL, lcnx lcmJC^WlLT 

[0083] <^ss^ij i >tm«L mmtfi&m. sue 
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tK ®TD- hJkzfmm#xm\m%:ffix.rc 3 y -y h;i/ 

k?U>#— h 1 0 0 0 g£rftn;Ui*¥U 'MM^'X 
ZViZ&frlSiffib 1 0 Ot<Dragfcj!iqi§Lfco fifitf 5 1 
0 0"C— ©c^fctil5WJDZt>iJ;H 8 0 
g, ^^M^^'JI/-h30g, 7Wi"JU-h 
3 2 0 gStf7V tTX-YV^D- MJ;H 0 g^rg^ 
L fc $ % 3 m?S frtt T 7 5 X 3 fc: JgT L . * <9 % 3 " 

sum i o Q°cT°m.ni>*tfp>im&Lrc 0 3. sutp^ 

X =1 rtfcfST U ^cDt&fftf 4 ftRQ 9 0 °CT«$ L&tf 

1 £<#fc 0 i§»?<Oli¥^f»t 3 5, 00 
OT-feofco 

[00 8 4] ^{C, f#P>tlfc^>?<D?gfS^ty* 1 fc: 
fH^fi?®?— X£ 2 5 /im^f^Uxf U>fL/ 
^ SX-U I 250 HQ) TH 

fco JS^fltWPWSOJit^ti, 6 0 MniTfe-pfCo ^ 

[0 0 8 5] W^tXfcS^fil^jtxU^l^rKyx 
?-u>y-< ;UA£fiJtf L 5±f EiEffi»±lc 5 5 
£-HLM-3 000 (BVtx-7'-Y>—(tt)S) 

7S*-F lit) (2/ U >^-JEE) : 0 . 5 MPa 
V S^-— hSlJg : 0. 8m/min 

[0086] x^x\ z.(D&*>iz Lrm^ntcm^Mm 

;UA£Rfc£U S»?WIMicf^l Onm<DV?-y 
AISSrJMa-g-fc-e, 0. 1 1 MPacDJETJTIII^LltftiJ^ 

[0087] <mmm2>mnm. a»j**n«, bk 
its jgro- h&tfsss;tfx»AS*<i*.fc3 y v 

c97^xnfc N xtfn— hi 5 2 (->x;K#01k 7i 
5) 1 7 5 g*5<tt/y-7f n7 ; 7 h>9 1 8 g?:)lP 

2mr3frWT i o o°cic»SL-fc 0 ^c(c s rr^y 

;U8£5 4 g, ^ h+y>0. l gBLt>*^b^>^l/h y 
xW^'JAO. 3 gtDffi^ffi* 1 B^frttTiSj 

mm* i mgKoii/gtxTfc Lfcw^oiSffli 2 ttmrco 



[0088] mznrc7ihft?<D®mz'S&m i ic 
-• [qo8 9] ^-j?, c©<fc-5fcLT#p)n^a-&«ei 

3kwlSffi7j<»T ((80*- *B!ftfJrSL HMW-2 
0 1 B) T'8 0 0iJ/cn2©B)t*fT*V\ ift^HftPj! 

0. 1 lHPatDJE^T'H^LttM^-fe^tLfco 

[0 0 9 0] <»3 S8K««P«L rMfil 

It. STd- h2it/SSR^#Ae*fl|jtfe 3 V v h>U 
©7773(c, 4-4' --77 5/'77xx;l/X-f;l' 
8 0. 1 g&tfy h>8 6 3 g^rftn*.. g 

fg{C4-4' -•***sisyZ)\;W. t m?Wfc§ 3. 0 6gS 
O'l , 3-fcfX (3, 4 -S^-'Utf'^v'T'x— ;U) - 

1. i, 3, 3-7- Y^t^fr'Ji/u^y 

2. 6 6g^i)P^ MST-4P#P B TMJ$L/c:m. 7 0°Cfc 

3 0, OOOTfeofco 

[009 i ] m^nrz^^mm^-mtsm 1 k 

W.MX.y—X3%:2 5 /im(D/P^<D^yx7 : -U>'rU'X 
2ls-hy-<>l>L.±lCl%-l,cmifiU 9 0°CT'5t>P^P 

[00 9 2] dcDcfc-5(cLTt#?>n/-c^-g-21ffi 
^e»^7j^«<PK±©^ 'JxfbyfU7?l/-h7^ 
/l/A*l»£ U ^5r? -ilWKffiiJiCHijllBiE«i«^IIfe^t) 
-ti, 0. I lMPa<Dffi*-eH3£Ltl?a*ftHLfeo 

[0 0 9 3] <H«S0»l 4 >«l*«l, SA^ SiRSIA 

Vfc3V -y h>uoy X=ilc, 1, 4 -^^v^— ;u 
4. 5g. #y*— h-^— ;U (PLACCEL 
CD- 2 2 0) 1 9 8 g. Kf^mmtLXliM'SLfz 
7Deu>*- 9 1 0 g^AfU TX^tcS-^B 

U>> 1 W>'7'*— h 2 5 g^Atl?. 0 ^*igtf*^S 

TrST S 6 ic 1 B$|t83Si!K U 2 P#P Q 1MSS Ttfi£P L 
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[0094] Mc, m^nrcm^(Dmm^tsm2ic 
^ Lfcffi^T^>-T«)PM7-x 4 Kmc* mzntcM 

I/* > h^MI2IE@«±fc^«ii0iJ 1 i:^+«O^T"v ~ 

[0 0 9 5] $L^X\ cco^^icLrm^titcm-aMm 
3 kwsss 7i<§g*T «jm*-?mttmm, hmw-2 

0 1 B) V 2 }/cm2(Dmft.*n%:^\ ift^WSMxU 
* y V ± (D 4 ' V X ^ 1/ > T- U 7 £ U - K 7 /l> A * m%; 

u Ghft^wMnmizmmnmttttmte'&fr-ti. o. i 
[0096] <mmm s >mmm \ trnm^w^mm 

Ml XX 1 *.WH 1 . 5mm©;tf^X4S±&c3Sffi-SP> U 
JP&O. 3 mm0» U XT >3*LX^- + j'-?:/t' t? — 

(^^«^(«)1IS X-U I 2 5 0 H Q) T-ISftffi-tf 

?-ii^«^r±82IEffitt-S:t;ft1gW-eMfe'&^-^. 0. 1 

1 MPa<7)EE7JT-H5£ LW.m*ftm Lfc c 

[0097] <$ii6 >^ssm i tmm.(DWz^rm.m 

ttTWMMtfe 3 M"ii:ft3cfc^c/3)tBIU ^tCs 
JB-R-fg^yy (7->si-*jl(tt)iySX-U I 2 5 OH 
Q ) T-'MTfcffitf i j / cm 2 i; ft ;§> J; 5 tciS-)t U *fl£r»$s 

-tl«^«-r§J:3^i9l®L0. 1 1 MPacD/iTJTia^ 

[0098] <nssf?ij 7 >mmm \ tmmom^-mm 

ft^-mmm? 40 iimt&z&o icmm u act, issns 
^kfg^^y o->^-mii(^)^s x-u 1 2 5 0 h 
q) -vmytrntfi j/«z£ft5j:5fc:ig%u m-smu 
1 *mrc<, ^wiy-x 1 £±tsft»*± 

fc7':/U^-*-£^THS#^«Sffitf 4 0 p mi: ft 
ttSC^ttSI SX-U I 250 HQ) T'iDtffl:^ 5 0 0 mj 

[0099] <mmM8 >mmm4 tmmo^^om 

5 n m ft 5 J: 3 (CfiJcJM Lfc 0 #{C. ffl/JxSilt^aK^* 

mm w^mmmrnxn-m iabo) t?2«>h5h» 
mMmmicnmttttmm-? % £ 3 tc^s l 0 . 1 1 MPa 



[0100] <mmm9>mmm 1 t\mmwA-mm 
ffizkffi^^^ c?~>*mm(.mms x-u 1 2 5 oh 

Q) 2 J/cm2£ ft 3 J; 5 fc@#U ®-&flHI 

®fef*te«-r3<fc-5MWiL0. 1 1 MPaC9EE7JT'H£ 

mvrvi±fr£> mmic ± »> u - fi»* 1 0 , # u :/d t? 

0. 1 OMPaCDJE^Tv— *LT7;1'575^- h«ite 
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<«|«U^-tt>i«»^a«ISlOJl/S*ffl!j3£L (n=l 
0) , fcfeflt3^6«/J^t«9lV^ft#l*3SLte« 
[0 1 10] <2 5°CT©-l'*>#Sl*>^L/cflffi 

<mmW&&&>W&i&&0. 0 2mA-cm2 N Jj-yh*? 
ttEEtf7E«B#3. 5 V, atfttW^fJ^ 2 . 

43, PJ^(i2 5°CT^T^fCo 

[Olll] <-*^*>M#1t>±ffl3fcttW*tt»?igUT 
<*tH Lfc*?$igJ«<DM>reS! LtcHSft^mMn. 1 0 0 



(13) $$Hf]2 002-42879 

[0 112] [*3] 

m 3 





Hftffl l 




WI3 












ff/r 7-7 - — / /i 

R 17— 7 4 


mw.m & 


O 


o 


o 


O 


im mm - 

U rnj 


2 


2 


2 


2 


(S/cra) 


9 X 1 0~ 4 


1X10" 3 


1 X 1 0 " 3 


7X10* 4 


^J^J^m^S (mAh) 


2. 9 


2. 7 


2. 8 


2. 0 


•9-4 9 jv m 
(lei) 


1 8 0 


1 0 0 


1 5 0 


1 3 5 




18. 5 


19.0 


2 1.0 


1 3. 0 


(k) 


1 


1 


2 


1 



[0 113] [»4] 

55c 4 









jam 7 


3Hft«8 




fy^ 1 


1 


1 


^ 6 


«k « M « 


0 


0 


0 


O 


j? i$ - it 

(// m) 


5 


6 


4 


6 


(S/cra) 


1 x l 0" 3 


1 X 1 0 " 3 


1X10" 3 


1 x 1 0" 3 


*/Htt«riB3£ft (mAh) 


2. 7 


2. 6 


2. 7 


2. 7 


-9- 4 9 ;v m '\± 
(B) 


14 0 


15 5 


14 0 


1 4 0 




19.0 


2 0.0 


2 2.0 


20. 0 


(») 


1 


1 


1 


1 



[0 114] 



[«5] 



(14) 



2002-42879 





~£MM9 


ttM&l l 






l»"»J ^ J J "T^i/ 1~ 
^^^^ 1 




PVdF— HFP 




o 


o 


o 


m jm & — ^ 

(w m) 


5 


2 


7 


25 < CT-<ZW jtf&MW> 
(S/cm) 


1 X 1 0" 3 


1X10" 3 


1X10" 3 


mWmM^Zk (mAh) 


2. 5 


2. 1 


2. 5 


-»> * * m 
(0) 


1 2 0 


12 0 


12 0 




2 5. 0 


3 6. 0 


17. 0 




1 


5 0 0 


8 0 



co i i s] 3t3. ai4&tf*5^p>, -&mmic%.%>& 
ft^mMn%m^Tmmmttfi^rcm& mmm i ~ 

nzz-smmmziT-? terns (tmmi-tmmz) ic 
mm 9 Lfc]«»?tt^««, #M^?fiSfc@ti. 

[0 116] 

BIWftRt«i»l:h:»]ii1*a&t), rtyr—W^m 
[0 117] W*«4iBicO«^1i»M'7^X{±. M 



H«7-Xti. ta*«K 2. 3, 4 X« 5 fE«c©S88© 
[0 1 18] M*3S7fE®0^^?tt<»S«. 

So ffl#JS8fBfg<D*j?-&«Sfi, ^ffiffiiaJbMft<. MM 
fb^WTWXOSWgHb, a/B^)c. fffllSffcRtfefflffc 

[0 119] M$4f 1 OfEtgC^WStt. ^SttAW 

•*;sy£;*-r, a«w§as, BiJ¥^- 



2*(##) 5G301 CD01 CEOl 

5H029 AJ11 AJ14 AKOl AK03 AK05 
AK16 ALOl AL03 AL06 AL07 
AL08 ALII ALI2 AM03 AM05 
AM07 AM16 BJ12 CJ11 CJ22 
EJ11 HJ11 



